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(54) ALKALINE STORAGE BATTERY 
(57)Abstract: 

PROBLEM TO BE SOLVED: To increase the utilization factor at a high temperature while 
maintaining the battery performance of a nickel positive electrode by applying a single 
substance or a compound of rare earth elements on the surface of the nickel electrode mainly 
made of nickel hydroxide. 

SOLUTION: A single substance or a compound of rare earth elements is slightly dissolved in an 
alkaline aqueous solution and deposited as a stable hydroxide. This hydroxide has an effect to 
raise the oxygen overvoltage at a high temperature, the generation of oxygen gas from the 
positive electrode side at the terminal stage of an electric charge is suppressed, and the 
utilization factor at a high temperature can be increased. When a single substance or a 
compound of rare earth elements is added, a film is formed when the rare earth element ions 
slightly eluted in an electrolyte are deposited on the surface of a hydrogen storage alloy 
electrode as a stable hydroxide, and the battery life is extended because the film prevents the 
corrosion of the alloy. This action is prominent in particular for ytterbium which is one of the 
rare earth elements. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The alkaline battery characterized by applying the simple substance or compound of rare 
earth elements to the front face of the nickel electrode which uses said nickel hydroxide as a 
principal component in the alkaline battery equipped with the separator and the alkali electrolytic 
solution which intervene between the positive electrode which consists of a nickel electrode which 
uses nickel hydroxide as a principal component, a negative electrode, and a positive electrode and a 
negative electrode. 

[Claim 2] The alkaline battery according to claim 1 said whose rare earth elements are ytterbiums. 
[Claim 3] The alkaline battery according to claim 1 whose compound of said rare earth elements is 
the hydroxide or oxide of an ytterbium. 

[Claim 4] The alkaline battery characterized by applying the simple substance or compound of rare 
earth elements to the front face of said separator in the alkaline battery equipped with the 
separator and the alkali electrolytic solution which intervene between the positive electrode which 
consists of a nickel electrode which uses nickel hydroxide as a principal component, a negative 
electrode, and a positive electrode and a negative electrode. 

[Claim 5] The alkaline battery according to claim 4 said whose rare earth elements are ytterbiums. 
[Claim 6] The alkaline battery according to claim 4 whose compound of said rare earth elements is 
the hydroxide or oxide of an ytterbium. 

[Claim 7] The alkaline battery according to claim 4 with which the simple substance or compound of 
said rare earth elements is applied to the field of the side which touches a positive electrode at 
least of said separator. 

[Claim 8] The alkaline battery according to claim 1 or 4 the simple substance of said rare earth 
elements or whose coverage of a compound is 0.1 % of the weight - 10 % of the weight to the 
amount of positive active material. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the alkaline battery which used the nickel hydroxide 

as positive active material. 

[0002] 

[Description of the Prior Art] The positive electrode using a nickel hydroxide as an active material is 
broadly used in common with alkaline batteries, such as a nickel-hydride cell, a nickel-cadmium 
battery, a nickel-zinc cell, and a nickel-iron cell. Especially in recent years, a nickel-hydride cell 
attracts attention from viewpoints, such as low-pollution nature and a high energy consistency, and 
researches and developments are broadly made from the object for portable devices to the object 
for electric vehicles. 

[0003] Since these alkaline cells are dedicated in the limited narrow space, such as a portable 
device and an electric vehicle, in any case, it was easy to carry out the temperature rise of them, 
and they have been set under the situation of being hard to radiate heat. For this reason, although 
the utilization factor maintenance at the time of the elevated temperature of positive active material 
is required, the cadmium addition to the positive active material which is one of the approaches for 
solving this has an environment top problem, and it will move against having low-pollution-ized from 
the nickel-cadmium battery to the nickel-hydride cell. Moreover, although the approach of adding a 
lithium-hydroxide water solution in the potassium-hydroxide water solution which is the electrolytic 
solution, and the approach of adding cobalt in the state of dissolution during the crystal of nickel 
hydroxide are proposed, when these means are adopted, the further cure is needed to the 
improvement in the engine performance of those other than the charging efficiency under an 
elevated temperature, and it cannot be said to be sufficient solution. Furthermore, in order to solve 
the problem of the utilization factor maintenance at the time of an elevated temperature, addition of 
a rare earth compound etc. is reported. However, in addition of a rare earth compound, the 
dissolution depressor effect of the surrounding matter was large, in order to also control the 
dissolution of the cobalt compound added as an electric conduction adjuvant in a positive electrode, 
forming [ of the conductive network between active materials ] became inadequate, and there was a 
problem that the high-rate-discharge engine performance fell. 
[0004] 

[Problem(s) to be Solved by the Invention] It tends to offer the alkaline battery which raised the 
utilization factor at the time of an elevated temperature, this invention being made in view of the 
above-mentioned trouble, and maintaining cell engine performance, such as high-rate-discharge 
engine performance of a nickel positive electrode. 
[0005] 

[Means for Solving the Problem] The 1st is an alkaline battery characterized by applying the simple 
substance or compound of rare earth elements to the front face of the nickel electrode which uses 
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said nickel hydroxide as a principal component in the alkaline battery equipped with the separator 
and the alkali electrolytic solution which intervene between the positive electrode which consists of 
a nickel electrode which uses the nickel hydroxide of this invention as a principal component, a 
negative electrode, and a positive electrode and a negative electrode. The 2nd of this invention is an 
alkaline battery said whose rare earth elements are ytterbiums. The 3rd of this invention is an 
alkaline battery whose compound of said rare earth elements is the hydroxide or oxide of an 
ytterbium. The 4th is an alkaline battery characterized by applying the simple substance or 
compound of rare earth elements to the front face of said separator in the alkaline battery equipped 
with the separator and the alkali electrolytic solution which intervene between the positive 
electrode which consists of a nickel electrode which uses the nickel hydroxide of this invention as a 
principal component, a negative electrode, and a positive electrode and a negative electrode. The 
5th of this invention is an alkaline battery whose rare earth elements of said 4th invention are 
ytterbiums. The 6th of this invention is an alkaline battery whose compound of the rare earth 
elements of said 4th invention is the hydroxide or oxide of an ytterbium. The 7th of this invention is 
an alkaline battery with which the simple substance or compound of rare earth elements of said 4th 
invention is applied to the field of the side which touches a positive electrode at least of said 
separator. The 8th of this invention is an alkaline battery the simple substance of the rare earth 
elements of said the 1st or 4th invention or whose coverage of a compound is 0.1 % of the weight - 
1 0 % of the weight to the amount of positive active material. 

[0006] In an alkali water solution, an ytterbium or a ytterbium compound dissolves slightly and 
deposits as a stable hydroxide. Since an ytterbium hydroxide has the effectiveness of pulling up the 
oxygen overvoltage at the time of an elevated temperature and controls oxygen gas generating from 
the positive-electrode side in the charge last stage, it can raise the utilization factor in an elevated 
temperature. Moreover, if the simple substance or compounds of rare earth elements, such as an 
ytterbium, are added, a battery life will be extended, in order that a coat may be formed and this 
may prevent the corrosion of an alloy, in case the rare-earth-elements ion slightly eluted in the 
electrolytic solution deposits as a stable hydroxide in a hydrogen storing metal alloy electrode 
surface. Although these operations are looked at by general rare earth elements, the effectiveness 
of especially an ytterbium is large. 

[0007] On the other hand, an ytterbium or the dissolution depressor effect of a ytterbium compound 
is HCo02 which also attains to a cobalt compound and a cobalt compound comes to dissolve. - It 
will carry out to control of generation of ion. If it becomes so, it will become inadequate forming [ of 
the conductive network between the active materials by CoOOH formed of charge of 1 cycle eye ], 
and a utilization factor fall and high-rate-discharge degradation will be caused. However, since 
spreading on an ytterbium or the positive-electrode front face of a ytterbium compound can ensure 
conductive network formation by detaching the distance of an ytterbium or a ytterbium compound, 
and a cobalt compound, without controlling the dissolution of the cobalt compound inside a plate, 
the above evils are lost. 

[0008] Moreover, the coverage of an ytterbium or a ytterbium compound has 0.1 % of the weight - 
10 desirable % of the weight to the amount of positive active material. The oxygen-overvoltage rise 
effectiveness is not acquired as it is 0.1 or less % of the weight, but dissolution depressor effect is 
too large in it being 1 0 % of the weight or more, and the evil of activation of poor formation of a 
conductive network and the hydrogen storing metal alloy of a negative electrode being delayed 
appears. 

[0009] Moreover, the oxygen overvoltage of nickel hydroxide can be similarly made high 
appropriately by applying the simple substance or compound of rare earth elements to a separator 
front face. In order not to have a bad influence on the conductive network formed of a dissolution 
deposit of a cobalt compound moreover, a utilization factor fall or high-rate-discharge degradation 
of a nickel electrode are not caused. Moreover, in order not to reduce the true nickel hydroxide fill 
in a nickel electrode, electrode capacitance or cell capacity falls and energy density does not fall. 
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[0010] Therefore, by producing an alkaline battery using these approaches, decline in the charging 
efficiency under an elevated temperature can be controlled without reducing the discharge potential 
and the electrode capacitance of a nickel electrode, and energy density, and the alkaline battery 
excellent in the charge-and-discharge effectiveness under wide range temperature can be offered. 
[0011] 

[Embodiment of the Invention] Hereafter, this invention is explained based on an example. 
[0012] (Example 1) The high density nickel hydroxide which carried out solid-solution addition of Zn 
and the Co as positive active material was prepared, and 10 % of the weight (CoO) of 1 cobalt oxide 
was enough mixed as an electric conduction adjuvant, and the thickener was added to this, and it 
was made the shape of a paste, it pressed in the three-dimension porous body nickel substrate at 
thickness predetermined [ after restoration and desiccation ] f and the positive-electrode plate was 
obtained. The paste which mixed the oxidization ytterbium (Yb 203) and the thickener to this was 
applied so that it might become 2.5 % of the weight to the amount of nickel hydroxide, and it dried 
again, and considered as this invention electrode. Moreover, the usual electrode which does not 
apply an oxidization ytterbium in the same procedure as the above was produced, and it considered 
as the reference electrode 1. Furthermore, 10 % of the weight of 1 cobalt oxide and 2.5 % of the 
weight of oxidization ytterbiums were enough mixed to the high density nickel hydroxide which 
carried out solid-solution addition of Zn and the Co, and the thickener was added to this, and it was 
made the shape of a paste, it pressed in the three-dimension porous body nickel substrate at 
thickness predetermined [ after restoration and desiccation ], and the positive-electrode plate was 
obtained. This was made into the reference electrode 2. 

[0013] Thus, the charge and discharge test (charge 0.1 C, discharge 0.2C) was performed under the 
overelectrolytic solution as the^electrolytic solution, using a mercury oxide electrode as the 
potassium-hydroxide water solution of specific gravity 1.28, and a reference pole, having used the 
hydrogen storing metal alloy electrode as the counter electrode for this invention electrode, the 
reference electrode 1, and reference electrode 2 which were produced. A charge-and-discharge 
result is shown in drawing 1 . this invention electrode had the high utilization factor compared with 
the reference electrode 1 which does not apply an oxidization ytterbium, and the difference 
appeared notably in the elevated temperature which are 50 degrees C and especially 40 degrees C. 
Moreover, the reference electrode 2 which mixed the oxidization ytterbium also showed the 
utilization factor equivalent to this invention electrode. 

[0014] The charging curve (20 degrees C and 50 degrees C) of this invention electrode and a 
reference electrode 1 is shown in drawing 2 . Although the oxygen overvoltage is comparable in 20 
degrees C, in 50 degrees C, a reference electrode 1 does not have the standup of an oxygen 
overvoltage in the charge last stage, and that charge acceptance is falling hears. On the other hand, 
in this invention electrode, the standup of an oxygen overvoltage is seen in the charge last stage, 
and that charge acceptance is not falling in 50 degrees C hears. The same was said of the reference 
electrode 2 which mixed the oxidization ytterbium about the utilization factor maintenance at the 
time of an elevated temperature. This is based on the oxygen-overvoltage rise effectiveness of the 
oxidization ytterbium currently applied or mixed. 

[0015] The charging curve of 1 cycle eye of this invention electrode, a reference electrode 1, and a 
reference electrode 2 is shown in drawing 3 . The part of the reversible electrode potential looked at 
by 50-1 OOmV shows the conductive network formation reaction expressed by (1) type. 
HCo02— > CoOOH+e- (1) 

[0016] It is expected that the reference electrode 2 which mixed the oxidization ytterbium has the 
short reaction expressed with (1) type since the part of reversible electrode potential is short, and 
conductive network formation is inadequate. This is based on the dissolution depressor effect of an 
oxidization ytterbium. Since the ytterbium was applied to the electrode surface in this invention 
electrode, since the dissolution of 1 cobalt oxide CoO took place smoothly, inside the electrode, 
conductive network formation was enough, and formation of the reference electrode 1 which does 
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not contain an oxidization ytterbium, and a conductive network was [ inside ] almost equivalent. 
[0017] The high-rate-discharge property of this invention electrode, a reference electrode 1, and a 
reference electrode 2 is shown in drawing 4 . The reference electrode 2 which mixed the oxidization 
ytterbium has the large fall of a high-rate-discharge property compared with this invention 
electrode and a reference electrode 1. Since formation of a conductive network was inadequate as 
mentioned above and the high-rate-discharge property fell greatly, it thinks. Since this invention 
electrode had enough formation of a conductive network, the big fall of the high-rate-discharge . 
engine performance was not seen. 

[0018] (Example 2) The thing which applied to homogeneity what mixed the water solution which 
dissolved the oxidization ytterbium (Yb 203) and the thickener, and was made into the shape of a 
paste, and both sides of a commercial polyolefine system nonwoven fabric were made to dry first 
was produced. A three-dimension porous body nickel substrate is filled up with what mixed 1 0 % of 
the weight (CoO) of 1 cobalt oxide as an electric conduction adjuvant to the high density nickel 
hydroxide powder which made this the separator and carried out solid-solution addition of Zn and 
the Co. Use as a positive electrode the nickel electrode which pressed in thickness predetermined 
[ after desiccation ] and was produced, and a three-dimension porous body nickel substrate is filled 
up with a hydrogen storing metal alloy. By using as a negative electrode the hydrogen storing metal 
alloy electrode which pressed in thickness predetermined [ after desiccation ] and was produced, 
the electrode group of positive-electrode capacity regulation was constituted, the sealing form 
nickel-hydride battery was produced, using the potassium-hydroxide water solution of specific 
gravity 1.28 as the electrolytic solution, and it considered as this invention cell A. 
[0019] (Example 3) What mixed the water solution which dissolved the oxidization ytterbium and the 
thickener in one side of the still more nearly same commercial polyolefine system nonwoven fabric 
as the above-mentioned example 2, and was made into the shape of a paste was applied to 
homogeneity, and what was dried was produced. The field which applied the oxidization ytterbium for 
this was used so that a nickel electrode might be touched, and it considered as the separator, and 
other conditions produced this invention cell B made the same as that of an example 2. 
[0020] (Example of a comparison) The field which applied the oxidization ytterbium to one side again 
using what applied the oxidization ytterbium as well as the above-mentioned example 3 was used so 
that a hydrogen storing metal alloy electrode might be touched, and it considered as the separator, 
and other conditions produced the comparison cell C made the same as that of an example 2. 
[0021] (Conventional example), making the polyolefine system nonwoven fabric of the same 
marketing as the above-mentioned example and the example of a comparison into the separator as 
it was on the other hand, other conditions produced Cell D conventionally which was made the same 
as that of an example 2. 

[0022] thus, the thing to which the potential between two poles makes discharge 1 cycle by the 
current of 15-hour charge and 0.2C with the current of 0.1 C of the geometric capacity of a nickel 
electrode until it results in 1 V after leaving the produced various cells after pouring in in ordinary 
temperature for 48 hours — 5 cycle repeat — it was fully activated. The charge and discharge test 
was performed using these cells after that. 

[0023] First, the result of having performed the temperature characteristic trial is shown in drawing 
5 about Cell D the above-mentioned this invention cells A and B, the comparison cell C, and 
conventionally. In addition, under [ various ] temperature, a test condition discharges after charging 
with the current of 0.1 C of the geometric capacity of a nickel electrode for 15 hours until the 
potential between two poles results in 1 V with the current of 0.2C. It turns out that the capacity 
recovery when holding capacity sufficient also at the time of elevated-temperature charge and 
discharge by this invention cells A and B and the comparison cell C, and returning to ordinary 
temperature from drawing 5 is also good. Moreover, this effectiveness understands the field which 
applied the oxidization ytterbium also for a remarkable thing especially in this invention cells A and 
B used so that a nickel positive electrode might be touched. Since the oxygen overvoltage of nickel 
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hydroxide becomes high by having applied the oxidization ytterbium to the separator, this can 
enlarge the potential difference of a charge reaction and an oxygen gas generating reaction, and is 
considered to be because it to have become possible to raise charging efficiency. 
[0024] Furthermore, Cell D was disassembled after test termination the above-mentioned this 
invention cells A and B, the comparison cell C, and conventionally, the active material after 
discharge was picked out from the nickel positive electrode and the hydrogen storing metal alloy 
negative electrode, respectively, and the X diffraction analyzed, after carrying out rinsing 
desiccation. 

[0025] First, what expanded the X diffraction pattern of nickel positive active material and its part is 
shown in drawing 6 . In addition, what expanded as reference a part of X diffraction pattern in the 
condition of having mixed the nickel positive-active-material raw material to drawing 6 is shown, 
clear from drawing 6 — as — this invention cells A and B, the comparison cell C, and the former — 
Cell D — any — beta-nickel (OH) 2 A peak is main and most peaks of the 1 cobalt oxide (CoO) 
mixed as an electric conduction adjuvant are not seen. This is the result of showing that formation 
of a cobalt conductivity network is performed enough also in any of this invention cells A and B and 
the comparison cell C, without active jamming of a dissolution deposit of the 1 cobalt oxide by the 
dissolution depressor effect of an oxidization ytterbium influencing so greatly. 
[0026] Next, what expanded the part among the X diffraction patterns of a hydrogen storing metal 
alloy negative-electrode active material is shown in drawing 7 . In addition, a part of X diffraction 
pattern of the hydrogen storing metal alloy in front of charge and discharge is shown in drawing 7 as 
reference. Although the peak of the rare earth hydroxide by the corrosion of an alloy has appeared 
near theta= 27 degrees - 2 29 degree by Cell D conventionally so that clearly from drawing 7 , also 
in any of this invention cells A and B and the comparison cell C, this peak is small, and it turns out 
that the corrosion of an alloy is controlled. 

[0027] As mentioned above, this invention cells A and B control decline in the charging efficiency 
under an elevated temperature, without reducing the discharge potential and the electrode 
capacitance of a nickel electrode, and energy density the comparison cell C and conventionally as 
compared with Cell D, the alloy corrosion of a hydrogen storing metal alloy negative electrode is 
controlled it not only excelled in the charge-and-discharge effectiveness under wide range 
temperature, but, and it turns out that it is the nickel-hydride battery excellent in the cycle life. 
[0028] In addition, in this example, although the oxidization ytterbium (Yb 203) was used, when the 
hydroxylation ytterbium (Yb3 (OH)) was used, or also when an oxidization erbium (Er 203) and a 
hydroxylation erbium (Er3 (OH)) are used, equivalent effectiveness is acquired. Moreover, 
effectiveness is acquired about other rare earth elements. Although the nickel-hydride battery was 
produced in this example, equivalent effectiveness will be acquired if it is a nickel cadmium battery 
and the alkaline battery using the paste type nickel electrode which uses nickel hydroxide, such as a 
zinc nickel oxide battery, as a principal component as a positive electrode. 
[0029] 

[Effect of the Invention] As mentioned above, with the alkaline battery of this invention, the 
utilization factor of the nickel positive electrode under wide range temperature is raised, decline in 
the utilization factor under an elevated temperature is controlled, and since formation of the 
conductive network in an initial charge is also enough, the extremely excellent effectiveness that 
raise a high-rate-discharge property and stable capacitance characteristics and the outstanding 
cycle engine performance are obtained is acquired. 
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http:// www4.ipdl.ncipi.gojp/ cgi-bin/tran_web_cgi_ejje 



10/29/2004 



Page 1 of 1 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing having shown the relation between the number of cycles, and a utilization 
factor. 

[Drawing 2] It is drawing having shown the charging curve in 20 degrees C and 50 degrees C. 
[Drawing 31 It is drawing having shown the charging curve of 1 cycle eye. 

[Drawing 4] It is drawing having shown the relation between a discharge rate and a utilization factor. 
[Drawing 5] It is drawing showing the number of cycles when performing a temperature 
characteristic trial, and the relation of discharge capacity. 

[Drawing 6] It is drawing expanding and showing the X diffraction pattern of the active material 
picked out from the nickel positive electrode, and its part. 

[Drawing 7] It is drawing expanding and showing a part of X diffraction pattern of the active material 
picked out from the hydrogen storing metal alloy negative electrode. 



[Translation done.] 
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